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INTRODUCTION 

Plant growth is Limited more often by deficiency of 
nitrogen than of any other wutrient. 

An ideal nitrogen source 40 one that releases available 
niteogen at a rate that approximates the plants requirenents 
during the growing season, thereby minimizing losses caused by 
leaching and denitrification. ‘ecause of rapid conversions to 
ammeniacal and nitrate forus, with subsequent Leaching losses, 
Standard commercial fertilisers fail to meet this requirement, 
ami a single fertilizer application may not be adequate. 

However, 1£ a fertiliger were coated with some material, it 
might be effective in preventing the rapid release of nitrogen. 
By varying the thickness of the coating, the plants would obtain 
a continual supply of nitrogen with a single preplanting 
application of the fertiliser, 

Spencer Chemical Company prepared some urea coated with an 
unidentified plastic at concentrations of approximately 6 per 
cent and 12 per cent of plastic material by weight, The main 
objective of the plastic film is to reduce the rate of 
ammonifLeation and nitrification of the urea in the soil in 
order to get a more suitable uptake of nitrogen by plants, 

These experiments have been conducted to evaluate the 
effectiveness of such a coating. : 


REVIEW OF LETERATURE 


The nitrogen utilized by plants is derived primarily from 
inorganic forus and nitrates are in general considered the most 
available of the nitrogenuous compounds (5). The entire process 
is called “mineralization” and probably takes place through the 
stages: cal 

organic nitrogen > ammonia «> nitrite = nitrate 
These transformations are primarily brought about in the soil by 
aiero-orgenioms, | 

The organie nitrogen «> amuonium nltrogen transformation is 
denoted by the term “ammonificetion". The process is brought 
about by a wide variety of micro-organiems, but there is some 
evidence that ammonia can be produced in soils treated with 
toluene, and therefore, presumably not by the action of Living 
miero-organioms (24). This transformation is a non-specialized 
process, although the rapidity of the ammonia formation depends 
upom the nature of the organisms (33). 

The steps ammonium d nitrite D nitrate, however, are 
carried out by only a few organiems. mie transformation is 
Called “nitrification®. 

AS reported by Russel (24), nitrification is mainly a 
biological process which could be stopped by antiseptics such as 
chloroform. 3. Winegradsky iselated an ammonium oxidising and 
nitrate producing bacterium, “Nitrosomonas”, and a nitrate 
forming baeteriua, which he named “Nitrobacter” (24). These 
microsorganioms cn synthesize organic compounds using CO, as the 


source of carbon. the necessary energy is derived from the 
oxidation of nitrogen (5). | 

The various reactions involved in nitrificatioa of 
nitrogenous compounds were clearly elucidated in the 1890's, 411 
efforts to isolate the specific organtems responsible for the 
process failed, however. : 

The nitrifying organieus, although they appear to be present 
in all arable land, occur in greater number in fertile than in 
infertile solle but are never abundant (22). The number of 
bacteria per gram of soil varies greatly, from a few cells to as 
many as 24,000 (33). 

The aetivity of the nitrifying bacteria is greatly influenced 
by soil reaction and environmental conditions, especially 
temperature, seration, and moisture supply. 

Although nitrogen compounds are present in all cultivated 
soils, there is seldom enough to promote maximum crop production, 
and this makes it imperative to use nitrogen compounds as 
fertilizers. 

The use of urea as a fertiliser material is becoming 
increasingly important in the United States. it is the most 
concentrated commercially available solid nitrogen carrier, and, 
by virtue of process improvements, it can now be produced at 
prices competitive with other solid nitrogen materiale (26). 

Urea is a white organic compound discovered in 1790 by Roule 
an a substance occurring in the urine of mammals, Historically 
it is of considerable interest in that it was the first organic 


compound to be formed artifieslly (Wohler, 1828). 

Pure urea contains 46.45 per cent of nitrogen, Commereial 
urea weuslly contains 45 per sent of nitrogen. It is somewhat 
hygrescopic and its hygroseopielty increases with rise of 
temperature. The tendency of urea to absord atmospheric moisture 
closely resembles that of sodium nitrate (21). 

Ures as a fertilizer material has been commonly considered 
to be like nitrate in ite susceptibility to Leaching and to 
resemble ammonia in transformations following hydrolysis. Howe 
ever, Conrad and Adame (12) conducted some pereolation studies 
with urea solutions and showed that some of the nitrogen from 
urea was retained. Furthermore, Sroadbent, #111, and Tyler (7) 
reported that urea moves less rapidly than nitrate in soil 
columns, and Benson and farnette (3) did not observe leaching of 
urea when excess water was applied after four days of incubation 
period, Most investigators agree in attributing thie retention 
of urea by solle to rapid hydrolysis of urea to emonia more than 
te urea being held by adeorption forees in the soil. 

Gibson (15) investigated the decomposition of urea in 59 
samples of extremely varied character. Urea was decomposed 
weadily in all and very rapidly in most of the samples, tie 
reported that though urea is not absorbed by solle, its rapid 
conversion to ammonia will generally prevent losses by leaching. 

when urea dissolves in water it is converted to amzoniun 
bicarbonate. Under general soil conditions this transformation 
is complete within three days. The ammonium bicarbonate reacts 


with the soll acids an quickly es At tr formed, the acidity of 
the sails is thus reduced, and the censeo! nitrogen beeores 
in part chenteatiy bal in the Sal pantieles, The en=ontecel 
aderogen thet is not used by the sree or to ., te e Lever 


ey Se ee a 


and the ecidity of the soil agein inereases. 

That several kinds of hectertia ean treneforn urea to 
armontum carbonate in soils has been amply demonstrated, However, 
it has been considered by Sumer ant Sonere (29) chat beeteria 
was the first enzyme obtained in a pure etetes | 

Conrad, in a serien of several papere (8, 95 10, m. 
presented eviceroe that the hyfirolysis of urea should be 
eonsisered entelytic in neture inatead of completely mierobtal, 
Pate of hydrolystia of ures in solle ctertliged vith toluene wee 


3 only slightly lower than in e ten hed not been treated 


with toluene (8). , 

Agcording to Conrad (11), the microbial concept of ures 
transformations in soils is by no means completely ruled out, but 
the miero-orgenians would need to be resistant to toluene and at 
least some of the strains would need to be thermophilic, Et torte 
to get any mieroeorganisms to grow on plates in the presence of 
teluwere have failed. 

Fisher and faske (13) added urea to soll saeples at rates 
equivalent te 190 and 20 pounds of nitrogen per secre, These 
tles were olaced in temperature controlled chasbera maintained 
e 10, 20, emt n. Results chow thet there was generelly on 


increase in the rate of urea hydrolysis and subsequent nitrifica- 
tion with an inerease in soil temperature. Conrad (8) reported 
that Rubentschik found organ ems that were capable of decomposing 
urea below og, In the same paper Conrad reported that ures was 
hydrolized at 20 but not at 90°, 3 

‘Broadbent, Hill, and Tyler (7) observed that at 45°F 200+ 
and 400-ppm amounts of urea were completely hydrolyzed after 
seven days of incubation, although some urea remained after three 
days when the initial application wes 400 ppm or less, 

“The experiment reported herein is a comparative study of 
rates of nf iat ion and nitrification of three different 
types of urea fertilizer in order to evaluate their nitrogen 
supplying power. 
METHODS AND MATERIALS 


Soils Used 


The surface six inches of two soils were used in this study, 
A Geary silty clay loam was obtained from the Kansas State 
University Agronouy Farm near Manhatten, Kenses, This is a well 
drained, moderately dark colored, uoderately fine textured, 
Reddish Prairie soil which hae developed in reddish-brew loess 
or loess-Like materials. 

The second soil was a Sarpy fine sandy loam, obtained from 
the Ashland Agronomy farm near Manhattan. This alluvial soil is 
found adjecent to the Kaneas River and is suitable for growing 
corn, hay, and alfalfe,. 


— 


Fertiliger Material 


Three different types of urea were used in this study: 
regular urea, mediue coated urea, and heavy coated ures. These 
products were prepared by Spencer Chemical Company. the coating 
ie en unidentified plastic and constitutes 6 per cent and 12 per 
cent of the fertiliser material, in the mediua and heavy coated 
urea, respectively. 


Laboratory Analyses of ertilizer 


Total nitrogen in the fertilizer samples was determined by 
the Kjeldahl method modified to include nitrogen of nitrates 
according to the procedure reported in "Official and Tentative 
‘Methods of Analysis" (2). whe results are reported below in 
percent of nitrogen in the saaple,. 


Table 1, Analyses of Urea Sampler. 


Fertilizer t Per cent of nitrogen in the sample 
r Urea 43.3 
Coated Urea 43,05 

Heavy Coated Urea 40.4 


Aemonification and Nitrification Frecedures 


Zoch solle, Geary silty clay leam and Sarpy sandy loan, were 
spread out on a table and thoroughly wixed with the fertilisers. 
Ome thousend grams of eech l (on dry weight basis) were placed 


in 21 pots, thus making a total of 42 pots. 

The same treatment was used with all the pots in regerd to 
phosphorus and potassium applications, 200 pounds per acre of 
phosphorus and potassium in every pot. Sormal superphosphate 
(0-260) and muriate of potash (00-63) were used for thie purpose. 

Two rates of regular urea, medium coated urea, and heavy 
coated urea were applied to the soil, with three replications 
per rate. 


Table 2, ates of tertilizer application per soil for 
. ammonifieation and nitrification studies, 

22S 

Treatments used Rate of © Rate of Rate of Urea 
174 z ot g/ pot 

1. Control 9 9 6 

2. Segular Urea 100 9.03 0.1104 

3. 1 * 400 9.2 9.441% 

3. 0 * ad 400 9.2 0.4645 

e eavy Coated Urea 100 0,05 9.1227 

7. * * * 400 90.2 0.493 

— ————— ͤ wük“]— ———kT— 


On february ist, 1961, all the pots were placed in a constant 
temperature room and the temperature was maintained close to 
0 b, Variations of only 3 to % occurred during this experiment, 
The moisture content of the soil in every pot was maintained 

at field capacity, 

Periodically, soil samples were removed from each of the 42 
pots. Toluene was then added to each soil sample to prevent any 
further action of bacteria. Nitrate and ammoniecal nitrogen 
éeterminations were made. 
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Laboratory Analyses of Soil Samples 


ammoniaeal nitrogen was determined by Richardson's modifica 
tion of Olsen’s method, as outlined by Piper (23). The procedure 
followed in nitrate determination is a modification of larperts 
colorimetric Phenolphe-disulphonie Acid method (16). ‘This 
adaptation for photometric deternuination is reported by Jackson 
(17). 


Greenhouse Procedure 


on January 27, 1961, both selle were passed through a half 
inch sereen and the equivalent to 2,750 grame of dry soil was 
placed in pote, After the 8011 had been spread on a table, 
superphosphate, surtate of potash, and urea were applled to each 
solk; fertilizers and soile were thoroughly mixed. the rates of 
fertilizers application are shown in table 3 and 4. 


Table 3. Sasic fertilicer treatment (other than )., Rates of 
fertiliser application per soil for greenhouse studies. 


Rate of spe snes Amount of 
per acre * 1 
1 — 200 1.375 
zurlate of potash, 
om 200 004365 


* This treatment was applied to every pot. 


—— * P 


r as “o 


Fertiliser: applice- g pot 
tien 
Centrol 4 0 
Segular Urea 4 100 0.1375 0.3035 
" 4 290 275 9. 
* 1 4 0.33 1.214 
Median Coated Urea 4 100 001375 063194 
1 4 200 9.275 9.6 
—«ĩ ͤ 1 
2 a * 
* 4 200 0.273 9.6306 
” * 1 4 400 9.33 1.712 


Andrew oats was the crop grown on each soll, Twenty oat 
seeds were planted in each of the 80 pote at 1 3/4 inches dept, 
‘isture Level was maintained naar field capacity by frequent 
waterings, Oats wore harvested om May 3, 1961, yielde were 
ealeulated and total nitrogen in plants determined, 


Chemical Analyses of the Plant Material 


Plants vere dried in a forced drying oven at 110%. pry 
weight was recorded and each sauple was ground. Total nitrogen 
wes deteruined by the Winkler's boric acid modification of the 
Kjeldahl metiiod as reported by Jackson (17). Oneegram plant 
sanples were digested by V al. portions of concentrated sul furie 
acid, A mixture made up of 10 parts 280% 1 part esc, and 0.5 
parte CuSO, was used as a digestion accelerator, To the digest 
110 al, of 12 fl don solution was added and distilled. Astillate 


TT 
* E. 
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was collected in 4 percent borle geld solution. This Later was 
back titrated with N/14 . “The results were reported in 
pereent of nitrogen in the sample. 


RESULTS AND DISCUSSION 


Broadbent, Hill, and tyler (7) observed that at 4% 200+ 
and 400«ppm amounts of urea were completely hydrolyzed after 
seven days of incubation, ‘Similar results have been reported by 
ether workers. In the present experiment, the first sampling 
was made after 22 days of incubation, therefore, the detection 
of the peak of ammonifieation curves was not to be expected. 
furthermore, the frequency of the sampling was not adequate for 
an accurate determination of all of the features of the 
sumonification and nitrification curves, 

However, the objectives in the planning of the experiment: 
and ite comparative character (study of differences in nitrogen 
mineraligation in the three urea types) made unnecessary the 
exact determination of the cited features. 


nnn Leatt ion and Nitrification Studies 


Ammoni fication in Samy Jandy Jom, The first sampling of 
Sarpy sandy loam reflected a definite increase in ammonification 
of all urea-treated soil samples as compared to the check. 
Maximum ammonification recorded, at both rates of nitrosen, } 
eorreaponds to the first sampling. ‘Then amsonifieation declined 
vapidly in the samples treated with 200 ppm of M and very slowly 


NH,” -N, ppm 


a Heavy Coated Urea - 200 ppm N 
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22 36 50 66 
Time (Days) 


Fig. 1 Rate of ammonification in Sarpy sandy loam. 


a Medium Coated Urea 50 pp 
a Medium Coated Urea - 200 ppm N 
a Heavy Coated Urea - 50 ppm N 


at the Lower rate (50 ppm W. DAfferences were not noticeable Je 
when comparisons of the three types of urea were made. 4 
Ge enh APY kOe e. with the Antttal 
samp Ling (22 days after start of ineubation), there were 
noticeable differences in the amounts of ammoniacal nitrogen 
present in the soil depending on which form of urea had been 
bs added, Regular urea added at a tate of 200 ppm produced the 
0 greatest amount of mi,” (Table 6 and Figure 2). Medium coated 
urea had released an intermediate amount while the heavy coated 
urea had released the least. These same general differences 
existed for the second sampling which was made 3% days after 
ineubation was initiated, However, at the second sampling, the 
differences between regular urea and medium coated urea, was very = 
ena. compared to that which existed at the time of the fire 
8 550 
ay the time of the third sampling (50 days after incubation 
was started), the pattern of behavior of the three foras of ures 


5 had been reversed, hat is to say that regular uren was then ae 

a showing the least release of n while heavy coated urea vas oa 

showing the greatest release, This same tendency existed at the 

° final sampling (66 days of inevbation), Tt should be noted that : 
the two coated forms of urea were very similar at the final oe 


sampling. These observations prevailed where 200 ppm of nitrogen : re 
had been employed, | ay 
Where only 50 ppm of nitrogen were added, the three forms of 
urea behaved rather similarly except possibly at the tine of the ee 


9 Control 


o Regular Urea - 50 ppm N 


* Regular Urea - 200 ppm N 


200 
4 Medium Coated Urea - 50 ppm N 
2 Medium Coated Urea - 200 ppm N 
~~ 
150 T 
0 Heavy Coated Urea - 50 ppm N 
a Heavy Coated Urea - 200 ppm N 
— 
8. 
Q. 
2 100 
| 
+ 
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— 
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22 36 50 66 
Time (Days) 


Fig. 2 Rate of ammonification in Geary silty clay loam. 
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Last sampling (66 days after ineubation was started). . that 
time the twencoated urea materials seamed to be releasing subs 
stantislly more 1% than regular urea (Table 6 and Figure 2), 
it was observed that samonification of each of the three types 
of urea occurred at a more rapid rate in Geary silty clay loam 
than in Sarpy sandy Loam. ‘This was indicated by the fact that 
amnonifieation curves generally reached a 1% point at the time 
of the third sampling of Geary silty clay loam soll, ‘Thereafter, 
amuenification seemed to remain at a constant rate or possibly it 
showed a slight ineresse, ‘owever, with Sarpy sandy loam, the 
a of iti,” declined with each sempling, including the final 


showed a significant difference between nitrification rates in 
the soil treated with heavy coated urea and the other two where 
200 ope of nitrogen were involved. According to 1g. 3 and 
Table 7, the heavy plastic coating produced a retarding ef feet 
on nitrification at the higher rate of nitrogen addition, during 
at Least the first 36 days of incubation, the third and fourth 
samplings ahewed a considerable increase in amounts of nitrates 
in the samples treated with heavy coated urea at the higher rate. 
Witrification rates appeared to be alike for all forme of urea. 
at the times of the last two samolings. Soils treated with the 
lower rate of each type of urea showed a decline in nitrification 
one a maximun was obtained, The higher rate appeared to be still 
inereasing in nitrification when the last sampling was analyzed, 


-N, ppm 


9 Control 

o Regular Urea - 50 ppm N 

e Regular Urea - 200 ppm N 

4 Medium Coated Urea - 50 ppm N 


5 Heavy Coated Urea - 50 ppm N 


| 4 Medium Coated Urea - 200 ppm N 
| e Heavy Coated Urea - 200 ppm N 
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22 36 5 50 66 
Time (Days) 
Fig. 3 Rate of Nitrification in Sarpy sandy loam. 
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Apparently nitrification Lagged considerably behind 


Sen Fiat ton in this soil. As a matter of fact at the time of 


the first sampling, the amounts of nitrate nitrogen in soil 
samples which had received either rate of nitrogen from any of 
the forms of urea were not materially different from that in the 


check soil sample. 


Mitnitication in Geom Silty Clay loam. rende ot 
nitrification in Geary silty clay loam were similar to those of | 
Sarpy sandy loam. Probably differences in rates of release of 
nitrates from the three types of urea were even less important 
in Geary silty clay loam than in Sarpy sandy loam. Nevertheless, 
there was a tendency for the heavy coated urea to release nitrate 
nitrogen more slowly than either regular urea or that with just 
a medium coating. This was apparent at the second and third 
semplings, Medium coated urea never fell below either regular 
urea or heavy coated urea. At the time of the last sampling, 
heavy coated urea appeared to be releasing nitrates quite readily. 

Differences in rates of nitrate release seemed to be 
relatively more important where only 50 ppm of nitrogen were 
used, Thie fact was indicated by comparison of the curves in 
figure 4. or example, with the regular urea, peak accumlation 
of nitrate nitrogen was indicated at or about the time of che 
secom) sampling. Thereafter, nitrate accumlation declined 
rather steadily. Uowever, in the cases of either form of coated 
urea, nitrate sceumulation inereased with each sampling, It is 
doubtful chat a peak hed been reached even at the time of the 


Control 

o Regular Urea - 50 ppm N 

„ Regular Urea - 200 ppm N 

„ Medium Coated Urea - 50 ppm N 
40 „ Medium Coated Urea - 200 ppm N 

a) Heavy Coated Urea - 50 ppm N 


s Heavy Coated Urea - 200 ppm N 


NO3 -N, ppm 


22 


“final sampling. thus, it appeared that coating of the urea did 


delay nitrification of urea-when such was added at a rate 
corresponding to 50 ppe of nitrogen, 
Studies in the Creenhouse 
e With 
Sarpy sandy Loam, regular ures produced higher yields than either 


of the coated products, Generally speaking, yields were about 
alike for the two coated materials. lowever, the best average 


yield of all was obtained where nitrogen was not used. This 


behavior was not anticipated because Sarpy sandy Loam is very 
low in total nitrogen content and has been observed to be very. 
nitrogen deficient in the field. Perhaps the marked accumulations 


of nian nitrogen which occurred in this soil where urea was 


added had some adverse of feet on plant growth. Thus, poor yields 
of plant material might possibly be explained. 

With Geary silty elay loan, there appeared to be excellent 
yield responses to applications of uren. Inereasing the rate of 


applied nitrogen te 400 pounds per acre seemed to improve yields 


in some cases. This seemed especially true where medium costed 


ures wat used. over, the most striking of feet of nitrogen 


was oroduced where the heavy coated urea was involved, with thie 
type of material the use of only 100 pounds per gere of nitrogen 
appeared to be as good ne either of the higher rates of the sane 
material, and essentially ae good or better than the highest rate 


of either of the other meterisis, Considering only yield date 
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for the Geary silty clay loam soil, it appeared that the heavy 
coating on urea produced a benefielal ef feet. 

Plant analyses for total nitrogen content showed significant 
inereases with the various applications of urea made to each of 
the soils. In every case total nitrogen content of plants 
increased as the rate of application of nitrogen was increased. 
With Sarpy sandy loam it appeared that the percentage of nitrogen 
in plants increased as the amount of coating on the urea was 
‘{nereased, ‘This tendency became more evident with the higher rates 
of appliest ion of urea than with the Lowest rate. As a matter of 
fact, it appeared that there was some sort of favorable inter- 
action between rates of application of urea and degree of thick- 
nese of the coating on the urea insofar as promoting nitrogen 
uptake by plants was concerned, 

In the ease of Geary silty clay loam, the percentage of 
nitrogen in plants also tended to increase as the amount of coat< 
ing was increased. ovever, in contrast with the plants produced 
on Garpy sandy loam, those produced on Geary silty clay Loam 
presented lese obvious effects of this nature, furthermore, the 
effect that did occur was most pronounced at the lowest rate of 
application of urea whereas with the other soil it was moet 
pronounced at the highest rate of appliestien of urea. 

These observations seemed to confirm the results obtained in 
the nitrification studies, It should be reealled in the ease of 
the nitrification of the heavier rate of urea applied te Sarpy 
sandy loam, that release of nitrates nitrogen was somewhat 


reduced at the time of the second Sampling but the rate of release 
rose rapidly and at the time of the final sampling, the material 
with the heavy coating was releasing nitrate nitrogen at a rate 
equal to or slightly greater than the other forms. This delayed 
release of nitrate nitrogen may account for the higher nitrogen 
content of plant material produced on Sarpy sandy loam soil which 
was fertiliced with the heavy coated urea. 

Nitrogen accumulation by plante grown in Sarpy sandy loam did 
not increase with application of either 100 or 200 pounds per acre 
of nitrogen from any source of urea. Sitrogen accumulation 
showed a marked increase with the application of 400 pounds per 
acre of nitrogen, It may be noted (Table 9) that yields of oats 
were quite poor with additions of either 100 or 200 pounds per 
acre of nitrogen to Sarpy sandy loam, Since yields for such — 
additions were substantially below the check yields, the total 
accumulation of nitrogen by plants was not as Large es was true 
for the check treatment despite the fact that the plants contained 
4 reasonably hich percentage of nitrogen Where 400 pounds per 
gere of nitrogen were employed yields of oats on Sarpy sandy Loam 
were better than where either 100 or 200 pounds were used and in 
one instance comparable to that produced on the check. further- 
more, the pereentage of nitrogen in such plants was considerable 
and as a consequence the total saccumilation of nitrogen was weil 
above that of the check. : 

Nitrogen sccumilation in plants grown on Geary silty eley 
loan was more nearly in accordance with what one would expect. 
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Accumulation increased with use of each form of urea as the rate 
of application increased, furthermore, aceumlation by plants 
seemed to increase as the thickness of the coating increased, 
This was especially true for use of urea at a rate corresponding 
to only 100 pounds per acre of nitrogen. It was also somewhat 
true for the intermediate rate of applied urea (200 pounds per 
acre), but such apparently was not true for the highest rate of 
“application of urea. ‘Thus, it appeared with the Geary silty clay 
loam soil that coating of urea had a benefictal effect relative 
to nitrogen accumulation by oat plants. Such beneficial effect 
was most noticeable at the lowest rate of application of urea. 

coat ing of the urea did not seem to ald nitrogen accumulation 
by plants grown in Sarpy sendy loam. Perhaps the lack of bene« 
fielal effect on Sarpy sandy Loam was due to an overall 
éeleterioue effect of excessive amaoniacal nitrogen rather then 
to anything directly attributable to the coating itself, 
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SUMMARY AND CONCLUSIONS 


The effects of an ified plestic coating of urea 
fertilizer on emnoni fication ane nitrification were studied. 
Coated and uncoated urea semples were mixed with two éifferent 
solls at rates corresponding te 100 and 400 pounds ef N per gere. 
Sete were placed in a constant temperature chamber and samplings 
were taken every two weeks for analysis. Yertilicers used were 
regular urea, medium coated urea and heavy coated urea, 

Anether experiment wan condueted in the greenhouse using oats 
as a test crop. Rates of fertilizer application were 100, 200, 
and 400 pounds of l per acre, Yields and total nitrogen content 
of plants were determined. 

Yield cata were variable and inconsistent. Analysis of 
nitrification studies data, on the other hand, shewed a consider - 
able increase of nitrates in the soil samples treated with heavy 
coated urea, though not in all cases, ‘furthermore, there was a 
significant increase in nitrogen content of plants when heavy 
coated urea was applied at concentrations of 400 ppm of nitrogen 
to Sarpy sandy loan. 

me heavy coating may have successfully reduced the rate of 
nitrogen release from urea, but positive conclusions can not be 
made ae to the effectiveness of the plastic coating treatment. 

On the basis of results of these experiments the coating 
_ treatment of urea did not seem to be definitely effective, Howe 
ever, the apparent theoretical merit of the coating should 
justify mew research in this problem, 


during all phases of the research and in the preparation of the 
mamuseript. 7 
Thanks are cue to De. Foscee Ellis, Jr. for his helpful 
euggesticns concerning the Laboratory analyses. 
Acknowledgment is aleo extended to the Spencer Chemical 
Company, Kansas City, Missouri, who provided the coated and 
wneoated urea used in this study. 
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High requirement by plants seemingly makes nitrogen the most 
important elenent in the soil. Merogen deficiency is the main 
limiting nutrient factor in plant growth. 

An ideal nitrogen source would be one that releases available 
nitrogen at a rate that approximates the plants requirements 
during the growing season, thereby minimizing losses caused by 
leaching and denitrification, Seeause of rapid conversions to 
amaoniacel and nitrate forms, with subsequent Leaching losses, 
moet etandard commercial fertilizers fail to meet this require- 
ment, and a single fertilizer application may not be adequate. 
However, if a fertiliser were coated with some protective 
material, it might be effective in preventing the rapid release 
of nitrogen. 

The effects of an unidentified plastic coating of urea 
fertilizer on ammonification and nitrification were studied, 
Coated and uncoated urea samples were mixed with two different 
soils at rates corresponding to 100 and 400 pounds of M per acre. 
Fots were placed in a constant temperature chamber and samplings 
were taken every two weeks for analysis. Three different types 
of urea were used in this study; regular urea, medium coated urea, 
and heavy coated urea, The plastic coating constitutes approxi- 
mately 6 pereent and 12 percent of the fertilizer material in the 
medium and heavy coated urea, respectively. Ali samplee of urea 
were supplied by the Spencer Chemical Company, Kansas City, 
Missouri, 


N 


Another experiment was condueted in the greenhouse using 
oate as a test crop. Rates of fertilizer application were 100, 
200, and 400 pounds of N per acre, Yields, tetal nitrogen 
contents, and nitrogen sceumations of plants were determined 
for the individual cultures. 

Yield data were variable and inconsistent. Plant analyses 
for total nitrogen content showed signifieant increases with the 
various applications of urea made to each of the soils. In every 
ease total nitrogen content of plants inereased as the rate of 
application of nitrogen was increased. Pereentage of nitrogen 
in plants also tended to increase as the amount of coating was 
inereased, 

Interpretation of nitrification studies data showed a con- 
siderable increase of nitrates in the soil samples treated with 
heavy coated urea, though not in all cases. furthermore, there 
was a significant increase in nitrogen content of plants when 
heavy coated urea was applied at concentrations of 400 ppm of 
nitrogen to Sarpy sandy Loam, 

The heavy coating, in particular, may have successfully 
reduced the rate of nitrogen release from urea, although positive 
conelusions can not be made as to the effectiveness of the 
plastic coating treatment. 

On the basis of the results of these experiments the coating 
treatment of urea did not seem to be definitely effective. Howe 
ever, the apparent theoretical merit of the coating should 
justify new research in this problea, 


